Insulin therapy does not diminish beta-cell damage in the neonatal streptozotocin-injected rat.
In recent years it was suggested that in type 2 diabetes mellitus glucose exerts a direct toxic effect: the hyperglycaemic state itself could contribute to the defects in insulin secretion. We studied the effects of insulin treatment on pancreatic insulin content in neonatal Wistar rats made hyperglycaemic with streptozotocin (SZ, 90 mg/kg, injected intraperitoneally at two days of age). Our hypothesis was that normoglycaemia effected by insulin treatment could diminish the beta-cell damage in these animals. Insulin-treated animals received Lente MC insulin (8 mU/g body weight/day) during the first six days after SZ-injection. At four days of age, blood glucose levels (BG) in the fed state were 5.9 +/- 1.0 mmol/l in control animals (n = 14), whereas all untreated SZ-animals (n = 10) showed BG above 11 mmol/l (mean 15.9 +/- 3.4 mmol/l). In all 11 insulin-treated SZ-animals BG was below 10 mmol/l (mean 4.3 +/- 2.7 mmol/l). At 10 days of age plasma insulin levels did not differ between the three groups. However, pancreatic insulin content was 114 +/- 37 ng/mg tissue in the insulin-treated, and 93 +/- 34 ng/mg tissue (p = ns) in the untreated SZ-animals, compared to 516 +/- 257 ng/mg tissue in the controls (p less than 0.001). BG at four days and the pancreatic insulin contents at 10 days were not correlated. We conclude that intraperitoneal streptozotocin injection in neonatal rats produced marked hyperglycaemia and reduction of pancreatic insulin content. Insulin treatment did not result in improved recovery of the insulin stores in the pancreas. Thus, the additive toxic effect of hyperglycaemia on the beta-cells could not be demonstrated.